Calculation of the relative charge carrier yields at 10 µ µ µ µs:
: TA decay traces of photoholes (λ = 500 nm, red traces) and electrons (λ = 800 nm, black traces) recorded after excitation of H:TiO 2 in 1 M NaOH (aq) at -0.85 V (vs Ag/AgCl), 355 nm excitation, 70 µJ cm -2 , 0.33 Hz laser repetition rate .
Calculation of the maximum voltage drop:
A detailed discussion on the potential distribution in the axial and radial directions for a cylindrical semiconductor has been previously reported 2 and here we employ the methods outlined to calculate the maximum potential difference between the center and surface of a cylindrical semiconductor at point z >>a:
Eq. 1.
Where a is the cylinder radius, z the axial position (the FTO interface is defined as z = 0), ε r the dielectric constant, N d the donor density particle of radius r , ε r the dielectric constant, k B the Boltzmann constant. It has been previously reported that for rutile TiO 2 ε r ~130 and that in A:TiO 2 N d ~ 5 x 10 18 cm -3 and that for H:TiO 2 N d ~ 1 x 10 22 cm -3 . 3 The dimensions of the materials studied here are a ~ 10 -20 nm, length (z max = 2-3µm), making Equation 1 applicable to the vast majority of the length of the nanowires. This gives rise to a maximum voltage drop of 0.03 -0.11 V for A:TiO 2 compared to 53 -215 V for H:TiO 2 , however we do note that the absolute value of N d measured by a Mott-Schottky analysis should be taken with caution. Nonetheless it is clear that the H:TiO 2 is able to support a sizeable radial electric field along its length. The rate of electron decay on H:TiO 2 over a small range of applied biases has also been examined, Figure S3 . Between -0.75 V and -0.6 V we observe a marked decrease in the levels of electron-hole recombination, as evidence by the increased yield of long-lived photoholes in Figure 1 (main text) and in line with this finding we observe that the rate of photoelectron decay decreases between -0.75 and -0.60 V in figure S3 . At -0.6 V the photoelectron decay is tentatively assigned to electron transport to the external circuit. We do not however observe a clear change between the photoelectron kinetics at -0.4 V and -0.6 V ( Fig S3) . It may be anticipated that the increase in applied bias would lead to faster electron transport through the H:TiO 2 , however it is important to note that the majority of the voltage drop occurs close to the SCLJ. The slow electron transport processes probed here involve the movement of charges through the bulk of the H:TiO 2 towards the FTO interface and this is occurring at a distance away from the SCLJ which would be expected to limit the bias dependence. Figure S3 . TA decay traces of photoelectrons (λ = 800 nm) on H:TiO 2 at the applied bias indicated, following UV excitation (355 nm, 0.33 Hz).
